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It will be assumed, therefore, that all effects, of whatever kind, that changes in land elevation may have had on climate, local and leeward, were essentially as above explained, and, hence, that such changes, however important as contributory factors, constituted neither the sufficient initiating nor the whole sustaining cause either of the glacial or of the interglacial climates if, as is generally believed, these were simultaneously world wide.
11. Changes in Land Area.—In addition to changes in land elevation, and largely because of such changes, there have also been many variations in land extent and, consequently, in the ratio, both local and world wide, of water surface to land surface. The importance of this phenomenon may be inferred from the fact that, according to Schuchert,1 North America alone has been submerged at least 17 times over areas that range from 154,000 to 4,000,000 square miles, or fully half its present extent. Hence, in a discussion of how the climates of the past have varied, and why, it is necessary to take this additional factor into consideration. An exact, or quantitative, evaluation of this factor is impossible, but its qualitative effect, and even a rough approximation to its numerical value, may be inferred from the present climates, along the same latitudes, of continents and of islands, and also from the climatic contrast between the northern and the southern hemispheres, as shown in Fig. 65, by the mean annual isotherms. That is, any appreciable increase in the ratio of land to ocean surface, presumably, accentuated the seasonal contrasts, or made the summers warmer and the winters colder than they otherwise would have been. It must also have accentuated the latitude contrast or made warm regions warmer and cold ones still colder, as is also illustrated by Fig. 65. In short, any increase of land area must, in general, have rendered the local climate more continental and less marine, and all this for the obvious reason that while the solid portions of the earth, rock, sand, and soil, have no power of avoiding great temperature ranges through either evaporation, convection, or flow to other latitudes, all three methods belong abundantly to the ocean.
From this, in turn, since the range of animal species is partly restricted and delimited by the extremes of temperature, and that of vegetable species both by these extremes and by the length of the growing season, it follows that an age of great land extent must, through its fossils, give evidence of an excessive zonal climatic contrast, or appear in middle and higher latitudes to have been one of harsh climates, while one of small land extent, even though the world as a whole had the same average temperature as before, must similarly record a much less zonal contrast and a spread of genial climates to far higher latitudes.
In the above, attention has been confined strictly to land surfaces, their elevation and their areas, but continental mountain ranges and
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